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This invention is an apparatus for securing soft tissues, tendons and 
ligaments to bone using a suture strand (50). The apparatus includes a spear 
member (12) which is able to pierce and securely engage" the bone. The spear 
member includes an eyelet (18) which is able to carry the suture strand at 
a position along the mid-portion of the suture strand The suture strand is 
secured to the bone upon engagement between the spear member and the bone. 
In addition, the ends of the suture strand are accessible to the surgeon so that 
they may be manipulated so as to secure the soft tissue to the bone. 
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METHOD AND APPARATUS FOR SECURING SOFT TISSUES, 
TENDONS AND LIGAMENTS TO BONE 

BACKGROUND OF THE INVENTION 

5 

1. Field of the Invention 

This invention relates to the orthopedic surgical procedures, and more 
particularly to a method and apparatus for securing soft tissues, tendons and ligaments to bone 
during orthopedic surgical repair procedures. 

10 

2. Description of the Related Art 

It is often necessary to secure soft tissues, tendons and ligaments to bone 
during orthopedic surgical repair procedures. In the past, various methods and devices have 
been developed to accomplish this soft tissue attachment. In one known procedure, the 
15 orthopedic surgeon would make large incisions into the soft tissue to expose the bone, drill 
angled holes through the bone, and then threading sutures through the holes in order to finally 
achieve ligament attachment. This known procedure was extremely complex and time 
consuming. 

Due to the difficulties and complications associated with the previous 
20 • procedures, alternative methods and devices have been developed. One class of devices for 
attaching soft tissues to bone, developed to overcome some of the disadvantages of the 
previous devices and procedures, are suture anchors. A suture anchor generally comprises 
an anchor member which can be seated within the bone. A suture strand is secured to the 
anchor member and, thus, is available for aiding in attaching soft tissues, tendons and 
25 ligaments at the bone. Suture anchors usually require less complex surgical procedures than 
those associated with earlier methods for attaching soft tissue to bone. 

In utilizing some of the known suture anchors, an anchor receiving hole must 
first be pre-drilied into the bone before the suture anchor can be seated therein. The suture 
anchor device disclosed in United States Patent No. 5,141,520 to Goble et al. eliminates such 
30 a pre-drilling step. Generally, this reference teaches a pointed suture anchor that is forcefully 
driven into the bone. One arm, or end, of a suture strand is secured within a bore of the 
suture anchor. A force is then applied to the suture anchor through a driver member which 
is able to removably engage the suture anchor. After the suture anchor has been driven into 
the bone, the driver member is withdrawn, leaving the suture anchor seated within the bone. 
35 Once this seating procedure has been completed, the other arm of the suture strand extends 
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away from the suture anchor and remains available for attaching various soft tissues, tendons 

and ligaments to the bone. 

A disadvantage associated with the suture anchor disclosed in United States 

Patent No. 5,141,520 relates to the fact that the suture anchor receives and retains only one 
5 of the two arms of the suture strand. That is, only a single arm of the suture strand extends 

out from the suture anchor once the suture anchor has been seated within the bone. 

Accordingly, two separate suture anchors are generally required in order to provide the two 

arms which are generally needed for forming a knot. It will therefore be appreciated that it 

is desirable to have a single suture anchor in which both arms of the suture strand extend 
10 from the anchor, since the accessibility of each of the arms would facilitate the formation of 

knots for attachment procedures. 

SUMMARY OF THE INVENTION 
One feature of the present invention relates to an apparatus for securing soft 
15 tissue to a bone using a suture strand. The apparatus comprises means for carrying the suture 
strand at a position along the midpoint of the suture strand. The apparatus also includes 
means for piercing and securely engaging the bone which is in mechanical communication 
with the means for carrying the suture strand. The apparatus is operable to permit the suture 
. strand to be secured to the bone while the ends of the suture strand may be manipulated so 
20 as to secure the soft tissue to the bone. 

Another feature of the present invention relates to a method for securing a 
suture strand, having a first end and a second end and a midportion disposed between the first 
and second ends, at a bone during orthopedic surgical repair procedures. The method 
includes the step of threading the suture strand through an eyelet in an anchor so that the 
25 midportion of the suture strand is disposed within the eyelet. The method also includes the 
step of imbedding at least a portion of the anchor within the bone so that the midportion of 
the suture strand is held by the anchor at the bone. 

Accordingly, it is a general object of the present invention to provide a 
method and apparatus for attaching a suture to bone, and more particularly to provide a 
30 method and apparatus for attaching soft tissues, tendons and ligaments to bone during 
orthopedic surgical repair procedures. 

A further object of the present invention is to provide a method and apparatus 
for attaching suture to bone whereby a central portion of a suture strand is securely anchored 
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within a bone, leaving the two ends of the strand extending outwardly to facilitate the 
formation of knots for attachment procedures. 

Another object of the present invention is to provide a method and apparatus 
for attaching soft tissues, tendons and ligaments to bone which reduces the number of suture 
5 anchors required during orthopedic surgical repair procedures. 

A further object of the present invention is to provide a method and apparatus 
for securing a suture to a bone by way of an anchoring system which is relatively easy to 
manufacture. 

A further related object of the present invention is to provide a method and 
10 apparatus for securing a suture to a bone which is relatively simple and low in cost, yet which 
is highly effective for attaching soft tissues, tendons and ligaments during orthopedic surgical 
repair procedures. 

A further object of the present invention is to provide a method and apparatus 
to secure a suture to bone without the need to pre-drill the bone nor require the use of a drill 
15 to install the anchor. 

A further object of the present invention is to provide a method and apparatus 
for securing a suture to bone in which the position of the suture is able to be rotated after the 
suture has been secured to the bone. 

A further object of the present invention is to provide a method and apparatus 
20 to secure one or more sutures to bone which may be used to secure the soft tissue to the 
bone. 

A further object is to provide a means to attach more than one suture to the 

anchor. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

The structure and manner of operation of the present invention, together with 
the further objects and advantages thereof, may best be understood by reference to the 
following description taken in conjunction with the accompanying drawings, in which 
identical reference numerals identify similar elements, and in which: 

30 FIG. 1 is a side elevational view of the apparatus for securing soft tissues, 

tendons and ligaments to bone according to the teachings of one preferred embodiment of the 
present invention; 
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FIG. 2 is a side elevational view of a spear member of the apparatus for 
securing soft tissues, tendons and ligaments to bone as shown in FIG. 1 according to the 
teachings of one preferred embodiment of the present invention; 

FIG. 3 is a rear elevational view of the spear member of the apparatus for 
5 securing soft tissues, tendons and ligaments to bone as shown in FIG. 1 according to the 
teachings of one preferred embodiment of the present invention; 

FIG. 4 is an enlarged sectional view of a shaft of the spear member of the 
apparatus for securing soft tissues, tendons and ligaments to bone according to the teachings 
of one preferred embodiment of the present invention taken along the lines 4-4 of Fig. 2. 
10 FIG. 5 is a side elevational view of a collar member of the apparatus for 

securing soft tissues, tendons and ligaments to bone as shown in FIG. 1 according to the 
teachings of one preferred embodiment of the present invention; 

FIG. 6 is a rear elevational view of the collar member of the apparatus for 
securing soft tissues, tendons and ligaments to bone as shown in FIG. 1 according to the 
15 teachings* of one preferred embodiment of the present invention; 

FIG. 7 is a side elevational view of the collar member of the apparatus for 
securing soft tissues, tendons and ligaments to bone according to the teachings of one 
preferred embodiment of the present invention taken along the direction of the lines 7-7 of 
FIG. 6; 

20 FIG. 8 is a sectional view of the collar member of the apparatus for securing 

soft tissues, tendons and ligaments to bone according to the teachings of one preferred 
embodiment of the present invention taken along the lines 8-8 of FIG. 6. 

FIGS. 9-11 are side elevational views of the apparatus for securing soft 
tissues, tendons and ligaments to bone shown in operative association with a driver instrument 
25 according to the teachings of one preferred embodiment of the present invention. 

FIG. 12 is a side elevational view of the apparatus for securing soft tissues, 
tendons and ligaments to bone shown in operative association with a suture strand according 
to the teachings of one preferred embodiment of the present invention; 

FIG. 13 is a side elevational view of the apparatus for securing soft tissues, 
30 tendons and ligaments to bone mounted on the forward end of a driver instrument and shown 
entering a section of bone according to the teachings of one preferred embodiment of the 
present invention; 
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FIG. 14 is an enlarged side elevational view of the stem of the driver 
instrument shown in FIG. 13 according to the teachings of one preferred embodiment of the 
present invention; 

FIG. 15 is an enlarged side elevational view of a stem of the driver instrument 
5 shown in FIG. 13 according to the teachings of a second preferred embodiment of the present 
invention; 

FIG. 16 is an enlarged front elevational view of the stem of the driver 
instrument according to the teachings of one preferred embodiment of the present invention 
taken along the direction of the lines 16-16 of FIG. 14; 
10 FIG. 17 is an enlarged sectional view of the stem of the driver instrument 

according to the teachings of a second preferred embodiment of the present invention taken 
along the lines 17-17 of FIG. 15; 

FIG. 18 is an enlarged sectional view of the stem of the driver instrument 
according to the teachings of a second preferred embodiment of the present invention taken 
15 along the lines 18-18 of FIG. 15; 

FIG. 19 is a side elevational view of an apparatus for securing soft tissues, 
tendons and ligaments to bone according to the teachings of a second preferred embodiment 
of the present invention; 

FIG. 20 is a top plan view of the apparatus for securing soft tissues, tendons 
20 and ligaments to bone shown in FIG. 19 according to the teachings of a second preferred 
embodiment of the present invention; 

FIG. 21 is a rear elevational view of the apparatus for securing soft tissues, 
tendons and ligaments to bone shown in FIG. 19 according to the teachings of a second 
preferred embodiment of the present invention; 
25 FIG. 22 is an enlarged sectional view of the apparatus for securing soft 

tissues, tendons and ligaments to bone according to the teachings of a second preferred 
embodiment of the present invention taken along the lines 22-22 of FIG. 19; 

FIG. 23 is an enlarged sectional view of the apparatus for securing soft 
'tissues, tendons and ligaments to bone according to the teachings of a second preferred 
30 embodiment of the present invention taken along the lines 23-23 of FIG. 19; 

FIG. 24 is a sid elevational view of the apparatus for securing soft tissues, 
tendons and ligaments to bone as shown in FIG. 1 according to the teachings of another 
preferred embodiment of the present invention; 
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FIG. 25 is a side elevational view of the apparatus for securing soft tissues, 
tendons and ligaments to bone as shown in FIG. 1 according to another preferred embodiment 
of the present invention; and 

FIG. 26 is a side elevational view of the apparatus for securing soft tissues, 
5 tendons and ligaments to bone as shown in FIG. 1 according to the teachings of yet another 
preferred embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following discussion of the preferred embodiments of the present 

10 invention is merely exemplary in nature. Accordingly, this discussion is in no way intended 
to limit the scope of the invention, application of the invention, or the uses of the invention. 

Referring initially to FIG. 1, a suture anchor 10 according to the first 
preferred embodiment of the present invention is shown. The suture anchor 10 is used for 
attaching soft tissues, tendons and ligaments to bone during orthopedic surgical repair 

15 procedures. It will be understood, however, that the suture anchor 10 may also be used with 
other types of surgical procedures as well. To provide means for piercing and securely 
engaging the bone, the suture anchor 10 comprises a spear member 12. The spear member 
12 has a generally cone-shaped head portion 14 which is used for piercing the bone to which 
the soft tissue is to be secured, and a shaft portion 16 with an oval eyelet 18 therethrough for 

20 receiving and holding a suture strand or strands. To provide means for retaining the spear 
member 12 within the bone, the suture anchor 10 further comprises a collar member 20. The 
collar member 20 is used for retaining the suture anchor 10 in place, once it has been driven 
into the bone, by lodging within the bone in a manner to resist removal of the suture anchor 
10. The suture anchor 10 and its component parts are more fully described below. 

25 The spear member 12 of the suture anchor 10 will now be described with 

additional reference to FIGS. 2-4. The shaft portion 16 of the spear member 12 is generally 
cylindrical in shape and has the eyelet 18, or bore, formed radially therethrough proximate 
one of its ends. The eyelet 18 may be oval, round or other suitable shapes and is of a 
sufficient size to permit suture strand or strands to pass therethrough. The circumference of 

30 each outer end of the eyelet 18 is chamfered or grounded to provide a bevel portion 22. It 
should be appreciated that the bevel portion 22 provides a generally smooth surface for 
contacting suture strand which has been passed through the eyelet 18. The eyelet 18 is 
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located on the shaft portion 16 of the spear member 12 such that the transverse axis of the 
eyelet 18 intersect the longitudinal axis of the spear member 12. 

The generally cone-shaped head portion 14 of the spear member 12 is located 
at an end of the shaft portion 16 opposite the end having the eyelet 18. As best shown in 

5 FIGS. 1 and 2, the apex of the cone-shaped head portion 14 is a point 24 which is suitable 
for piercing and being driven into bone. The diameter of the cone-shaped head portion 14 
increases, when viewed along a longitudinal direction rearwardly from the point 24 towards 
the shaft portion 16. The cone angle along this region is preferably about 30 degrees. The 
diameter of the cone-shaped head portion 14 increases at a greater rate along approximately 

10 the rearward half thereof, when viewed along the same longitudinal direction. Thus, the 
rearward half of the cone-shaped head portion 14 arcs outwardly from the central longitudinal 
axis of the spear member 12. As shown in FIGS. 2 and 3, the base 26 of the cone-shaped 
head portion 14 is a ring-shaped planar surface which is oriented substantially perpendicular 
to the longitudinal axis of the shaft portion 16. 

15 Preferably, the cone-shaped head portion 14 is formed integrally with the 

shaft portion 16 of the spear member 12. Alternatively, the cone-shaped head portion 14 and 
the shaft portion 16 may initially be formed separately and then subsequently attached to one 
another by any suitable means. 

The collar member 20 of the suture anchor 10 will now be described with 

20 particular reference to FIG. 1 and FIGS. 5-8. The collar member 20 is provided with a ring- 
shaped generally planar forward surface 30 which is adapted to bear against, and mate with, 
the base 26 of the cone-shaped head portion 14 of the spear member 12. A circular bore 32 
is located centrally through the planar forward surface 30 arid is adapted to receive the shaft 
portion 16 of the spear member 12 therethrough. The circumference of the planar forward 

25 surface 30 may be, but is not necessarily, chamfered to formed a beveled outer rim portion 
33. Four separate flanges 34 extend rearwardly from the planar forward surface 

30 of the collar member 20 as shown in FIGS. 5-8. The flanges 34 are separated from one 
another by longitudinally extending slots 36. The portions of the flanges 34 which are 
proximate to the planar forward surface 30 run generally parallel to the central longitudinal 

30 axis of the collar member 20. Each of the flanges 34 arcs generally outward from the central 
longitudinal axis as the flange 34 extends in a direction away from the planar forward surface 
30. The lateral width of each of the flanges 34 increases as the flange 34 extends in a 
direction away from the planar forward surface 30. The extreme rearwardmost end of each 



WO 95/16399 



PCT/US94/14382 



of the flanges 34 curves away from the planar forward surface 30 in the form a shallow C- 
shape, thereby providing two trailing tips 40 for each flange 34. 

As set forth above, the collar member 20 is rotatably fitted over the shaft 
portion 16 of the spear member 12 to form the assembled suture anchor 10 as shown in FIG. 
5 1 . While there is no need to permanently secure the collar member 20 to the spear member 
12, the planar forward surface 30 may nevertheless be securely attached to the base 26 of the 
cone-shaped head member 14 of the spear member 12 by any suitable means. It will be 
appreciated, however, that by permitting the spear member 12 to freely rotate with respect 
to collar member 20, the suture strand 50 can be rotated by the surgeon after implantation 

10 to a position where the forces acting on the suture strand 50 by the suture anchor 10 are more 
evenly distributed around the region of the shaft portion 16 adjacent to the eyelet 18. Such 
a position of the suture stand 50 is shown in FIG. 4. 

In addition, it should also be appreciated that the two-piece constructure of 
the suture anchor 10, affords machining advantages over a single-piece suture anchor. That 

15 is, it is easier to machine each of these components separately and to subsequently assemble 
them together; as opposed to machining the same basic structural features from a single piece 
of material. Any known materials suitable for orthopedic anchor devices may be efnployed 
to construct the suture anchor 10 of the present invention. Preferably, the suture anchor 10 
is formed from a metallic material possessing sufficient strength to penetrate the bone. Such 

20 materials include 316 LVM stainless steel, CoCrMo alloy, Nitinol alloy, or other suitable 
materials. 

To provide means for driving the suture anchor 10 into bone, a driver 
instrument 43 is provided. The driver instrument 43 generally comprises a plastic handle 
portion 44 and a metallic driver stem 46 which is securely fixed to the handle portion 44. 

25 Additionally, a plastic driver handle cover 48 is provided which slides over, and attaches to, 
the driver handle portion 44. As will be more fully discussed below, the driver instrument 
43 is operable to receive the suture anchor 10 at the forward end of the driver stem 46 so as 
to permit the driver instrument 43 to drive the suture anchor 10 into the bone. 

The operation of the driver instrument 43 will now be described. Prior to 

30 mounting the suture anchor 10 on the driver stem 46. a suture strand 50, having curved 
needles 54 and 56 attached at the end of each free arm 58 and 60, respectively, is threaded 
and looped through the eyelet 18. Alternatively, it may be necessary to attach the needles 
54 and 56 to the suture strand 50 after passing the suture strand 50 through the eyelet 18 due 
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to the large diameter of the needles 54 and 56 relative to that of the eyelet 18. The suture 
anchor 10 is then mounted on the end of the driver stem 46 and the suture strand arms 58 and 
60 are routed through channels formed in the handle portion 44 as shown in FIG. 10. The 
curved needles 54 and 56 are then inserted through an opening 62 formed in one end of the 

5 handle portion 44 and stored within a channel (not shown) which extends from the opening 
62 inwardly into the handle portion 44. Preferably, the channel includes a foam insert which 
is operable to receive the needles 54 and 56 during use as well as during packaging and 
shipping. Finally, the driver handle cover 48 is slid over the handle portion 44 and is secured 
thereto, as by way of a set of mating threads (not shown) formed about a portion of the 

10 handle portion 44 and within a portion of the driver handle cover 48. In this manner, the 
suture arms 58 and 60 and the curved needles 54 and 56 are retained within the handle 
portion 44 by the driver handle cover 48. 

FIGS. 14 and 16 show the driver stem 46 in greater detail. The driver stem 
46 includes a circular bore 64 which extends from the forwardmost end 66 of the driver stem 

15 46 toward a driver collar portion 68. A pair of opposing slots 70 also extend from the 
forwardmost end of the driver stem 46 in a direction toward the driver collar portion 68 . The 
suture anchor 10 can therefore be received by the driver stem 46 by inserting the shaft portion 
16 of the suture anchor 10 into the bore 64 of the driver stem 46. When inserting the shaft 
portion 16 in this manner, the eyelet 18 of the shaft portion 16 is preferably aligned with the 

20 slots 70 so that the suture arms 58 and 60, threaded through the eyelet 18 as described above, 
can extend out of the bore 64 and along each side of the driver stem 46. Another pair of 
longitudinal slots 71 are provided along each side of the driver collar portion 68, in line with 
the slots 70, for receiving and guiding the suture arms 58 and 60 as they are routed back 
towards the driver handle portion 44 of the driver instrument 43. This construction allows 

25 the suture strand 50 to be effectively routed between the suture anchor 10 and the driver 
instrument 43 while protecting the suture strand 50 from being pinched or cut during insertion 
of the suture anchor 10 into bone as described below. 

As will be appreciated by those skilled in the art, it is preferable that the shaft 
portion 16 of the suture anchor 10 fit snugly, in a rigid and secure fashion, within the bore 

30 64 of the driver stem 46. This is because it is desirable to efficiently transmit force from the 
driver 43 to the suture anchor 10 to effectively drive the sutur anchor 10 into the bone. 

The method of the present invention will now be described. Initially, the 
suture anchor 10 and driver instrument 43 are assembled as described above and shown in 
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FIG. 1 1 . The point 24 of the suture anchor 10 is placed against the outer surface of the bone 
72 at the position where suture attachment is desired. A force is then applied against the 
rearwardmost end of the driver handle cover 48 which is transmitted through the driver 
instrument 43 to the suture anchor 10 causing the point 24 to pierce into the cortex of the 

5 bone 72. The suture anchor 10 is then driven deeper into the bone 72 upon applying 
additional force through the driver instrument 43. As the collar portion 20 passes through 
the cortex, the flanges 34 flex inward somewhat. When the forward face 74 of the driver 
collar portion 68 contacts the outer surface of the bone 72, the suture anchor 10 has reached 
its ultimate depth within the bone 72. At that point, the flanges 34, including the trailing tips 

10 40, of the collar member 20 are flexed outwardly somewhat, due to the elasticity of the 
material, and are lodged within the bone 72. The flanges 34 therefore provide resistance to 
forces which tends to pull the suture anchor 10 in a direction out of the bone 72. The driver 
instrument 43 is then withdrawn by first removing the outer sleeve 48 from the driver handle 
44. The two arms 58 and 60 of the suture strand 50 as well as the curved needles 54 and 56 

15 can then be removed from the bore 62 of the driver handle 44. Finally, the driver handle 44 
is removed from the suture anchor 10 leaving the suture anchor 10 lodged within the bone 
72. 

An alternative embodiment of the invention, shown in FIGS. 15 and 17-23, 
' provides a single piece suture anchor 80 and a driver instrument 82 for attaching soft tissues, 

20 tendons and ligaments to bone during orthopedic surgical repair procedures. The structure 
and method of use of the suture anchor 80 and driver instrument 82 is similar in certain 
respects to that of the first preferred embodiment set forth above. Accordingly, the following 
description focuses on aspects of the second preferred embodiment which differ from the first 
preferred embodiment described above. Those features or procedures which are not discussed 

25 below may be assumed to be similar to the features and procedures detailed with respect to 
the first preferred embodiment set forth and described above. 

The suture anchor 80 according to the second preferred embodiment of the 
present invention is provided with a regular cone-shaped head 84 which is integrally formed 
with a body portion 86. A plurality of fins 88 extend from the body portion 86. An eyelet 

30 90 extends through the body portion 86 of the suture anchor 80 and is adapted to receive a 
suture strand therethrough. It should be noted that the transverse axis running centrally 
through the eyelet 90, perpendicular to the plane of the body portion 86, is substantially offset 
from the longitudinal axis running c ntrally through the cone-shaped head portion 84 in a 
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direction extending from its point 92 to the center point of its base 94. Such offset between 
the transverse axis of the eyelet 90 and the cone-shaped leading head 84 causes the suture 
anchor 80 to cant or tilt within the bone 72 when the suture strand held within the eyelet 90 
encounters a force tending to pull the suture anchor 80 out of the bone 72. This canting 
5 effect further secures the suture anchor 80 to the bone 72 and thereby increasing the 
resistance of the suture anchor 80 to removal. 

The driver instrument 82 which is used for implanting the suture anchor 80 
within the bone 72 is substantially similar to that of the first preferred embodiment described 
above. However, the driver stem 96 is adapted to receive the shape of the body portion 86 
10 of the suture anchor 80. In particular, a slot 98 is formed in the forwardmost portion 100 
of the driver stem 96 to accommodate the fins 88 of the suture anchor 80. In addition, 
additional slots 102 are provided in the forwardmost portion 100 for aligning with the eyelet 
90 of the suture anchor 80 in order that suture strand may pass therethrough and extend 
upward through slots 104 of the driver collar 106 in route toward the driver handle 44. In 
15 contrast to the first preferred embodiment 10, once the suture anchor 80 of the second 
preferred embodiment 80 is driven into bone, the driver handle 44 and cover 48 can be 
• turned, thereby turning driver instrument 82 and anchor 80, preferably, approximately 90° 
or one-quarter revolution. This has the effect of embedding the fins 88 beneath virgin 
cortical bone, providing further hinderance for removal of the implanted anchor 80. 
20 A further embodiment of the present invention is shown in FIG. 24, in which the 

elements that are similar to the elements associated with the first preferred embodiment of the 
present invention have the same reference numerals. In this embodiment, the collar member 
20 includes two pairs of diametrically opposed apertures 106 in which the diametrically 
opposing pairs of apertures are formed simultaneously. The apertures 106 are used to receive 
25 and capture bony tissue within the suture anchor 10 as the suture anchor 10 is driven into the 
bone as well as to enhance the deformability of the collar member 20 adjacent to the apertures 
106. The apertures 106 are formed by a wire EDM process and therefore the collar member 
20 also includes a small slit 108 which is formed as a result of the formation of each of the 
opposing pairs of apertures 106. The slit 108 is relatively small in thickness depending upon 
30 the wire used (approximately .004" to .020") and therefore does not influence the 
deformability of the collar member 20 at its trailing end. Because the suture anchor 10 
receives and captures bony tissue in this manner, the suture anchor 10 according to this 
embodiment is able to provide an additional mechanism for resisting removal of the suture 
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anchor 10 from the bone. In addition, because the size of the slit 108 is minimized, the 
trailing edge of the collar member 20 maintains substantially all of its surface to provide 
further resistance to the removal of the suture anchor 10. 

A further embodiment of the present invention is shown in FIG. 25, in which 
5 the elements that are similar to the elements that are shown in FIG. 24 have the same 
reference numerals. In the embodiment shown in FIG. 25, the collar member 20 includes 
a plurality of slits 108 which are used to form the flanges 34 in much the same manner as 
shown in FIG. 25. However, the suture anchor 10 shown in FIG. 24 does not include a 
plurality of apertures 106 which are present in the suture anchor 10 shown in FIG. 25. 
10 Another embodiment of the present invention is shown in FIG. 26, in which 

the elements that are similar to the elements associated with the first preferred embodiment 
have the same reference numerals. In the embodiment shown in FIG. 26, the flanges 34 of 
the collar member 20 are configured to form a taper. However, the taper is such that the 
flanges 34 extend in a substantially straight direction and therefore do not have the curved 
15 configuration that is shown in FIG. 1. While the collar member 20 is indicated as being 
formed by a single straight taper, it will be appreciated that the collar member 20 may be 
formed by two or more straight tapered segments that intersect. 

Those skilled in the art can now appreciate from the foregoing description that 
the broad teachings of the present invention can be implemented in a variety of forms. 
20 Therefore, while this invention has been described in connection with particular examples 
thereof, the true scope of the invention should not be so limited. For example, other suitable 
shapes and sizes may be employed for the suture anchor so long as the suture anchor 
performs substantially the same function as described. In this regard, the collar of the suture 
anchor may be of different configurations as may be the spear member. In addition, the 
25 shape and size of the collar member may be selected to accommodate the particular needs of 
a given application as well as the particular characteristics of a given patient. The number 
of pieces which constitute the suture anchor may also vary, and the suture anchor may be 
treated in such a manner to improve various physical characteristics such as lubricity (e.g., 
such as by nitriding). The suture anchor may also be used to accommodate more than one 
30 suture strand. Other modifications will become apparent to those skilled in the art. 
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CLAIMS 

1 . An apparatus for securing soft tissues to a bone using a suture strand, 
said suture strand having a first end, a second end and a midportion disposed between the 
5 first and second ends, said apparatus comprising: 

means for carrying the suture strand at a position along the midportion of the 
suture strand; and 

means for piercing and securely engaging the bone, said means for piercing 
and securely engaging the bone being in mechanical communication with said means for 
10 carrying the suture strand, 

whereby the suture strand is operable to be secured to the bone and the first 
and second ends of the suture strand may be manipulated to secure the soft tissues to the 
bone. 

IS ' 2. The apparatus for securing soft tissues to a bone as set forth in Claim 

1, wherein said apparatus further comprises means for retaining said means for piercing and 
securely engaging within the bone. 



20 3 . The apparatus for securing soft tissues to a bone as set forth in Claim 

2, wherein said means for piercing and securely engaging the bone includes a generally cone- 
shaped head portion, and wherein said means for carrying the suture strand includes a stem 
which extends from said generally cone-shaped head portion. 

25 4. The apparatus for securing soft tissues to a bone as set forth in Claim 

3, wherein said means for retaining said means for piercing and securely engaging the bone 
includes a collar member engageable with said generally cone-shaped head portion. 

5. The apparatus for securing soft tissues to bone as set forth in Claim 4, 
30 wherein said collar member further include an aperture for receiving bone when said means 
for piercing and securely engaging the bone pierces the bone. 
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6. The apparatus for securing soft tissues to a bone as set forth in Claim 
4, wherein said collar member includes a plurality of flanges being operable to engage the 
bone in a manner to resist removal thereof. 

5 7. The apparatus for securing soft tissue to bone as set forth in Claim 5, 

wherein said flanges are substantially straight. 

8. The apparatus for securing soft tissues to a bone as set forth in Claim 
4, wherein said generally cone-shaped head portion is integrally constructed with said stem, 

10 and wherein said collar member is constructed separately from said generally cone-shaped 
head portion and said stem. 

9. The apparatus for securing soft tissues to a bone as set forth in Claim 
3, wherein said means for carrying the suture strand further includes an eyelet formed in said 

15 stem. 

10. The apparatus for securing soft tissues to a bone as set forth in Claim 
9, wherein the transverse axis of said eyelet which extends through said eyelet intersects a 
longitudinal axis running centrally through said generally cone-shaped head portion. 

20 ^ 

1 1 . The apparatus for securing soft tissues to a bone as set forth in Claim 
9, wherein the transverse axis of said eyelet which extends through said eyelet is offset from 
a longitudinal axis running centrally through said generally cone-shaped head portion. 

25 12. The apparatus for securing soft tissues to a bone as set forth in Claim 

11, wherein the offset between the longitudinal axes of said eyelet and said generally cone- 
shaped head portion cants said means for piercing and securely engaging the bone within said 
bone when said means for piercing and securely engaging the bone encounters a force tending 
to pull said means for piercing and securely engaging the bone from the bone. 
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13 . A method for securing soft tissues to a bone using a suture strand and 
a suture anchor, said suture anchor having a hole therein and said suture strand having a first 
end, a second end and a midportion disposed between the first and second ends, said method 
comprising the steps of: 

locating said suture strand within the hole in said suture anchor so that said 
midportion of said suture strand is disposed within said hole; 

embedding at least a portion of said suture anchor within the bone so that said 
midportion of said suture strand is held by said suture anchor proximate to the bone; and 
attaching the soft tissues to the bone by manipulation of said first and second 

ends. 

14. The method for securing soft tissues to a bone as set forth in Claim 

13, wherein said step of embedding at least a portion of said suture anchor within the bone 
includes the steps of: 

mounting said suture anchor upon a driver instrument having a shaft; 
routing the first and second ends of said suture strand along said shaft of said 

driver instrument; and 

applying a force through said driver instrument to said suture anchor thereby 
embedding said suture anchor in said bone. 

15. The method for securing soft tissues to a bone as set forth in Claim 

14, wherein said step of embedding at least a portion of said suture anchor within said bone 
further includes the step of stowing said first and second ends of said suture strand in a cavity 
formed in a handle portion of said driver instrument. 

25 

16. The method for securing soft tissues to a bone as set forth in Claim 
13, wherein said step of embedding at least a portion of said suture anchor within said bone 
further includes the step of securing a cover member about said handle portion of said driver 
instrument thereby capturing at least a portion of said handle portion and said suture strand 

30 within said cover member. 
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17. The method for securing soft tissues to a bone as set forth in Claim 
13, wherein said suture anchor includes a generally cone-shaped head portion and a stem 
which extends from said generally cone-shaped head portion. 

5 18. The method for securing soft tissues to a bone as set forth in Claim 

17, wherein said suture anchor includes a collar member which is operable to be disposed 
about said stem, said collar member being operable to engage said bone to prevent removal 
of said anchor. 

19. An apparatus for attaching soft tissues to a bone during orthopedic 
surgical repair procedures, said apparatus comprising: 

an anchor; 

means for forcefully driving said anchor into the bone; and 
a suture strand having a first end, a second end, and a midportion disposed 

therebetween, 

wherein said midportion of said suture strand is operable to be held by said 
anchor within the bone, and 

wherein said first end and said second end of said suture strand are operable 
to attach the soft tissues to the bone. 

20. The apparatus for attaching soft tissues to a bone during orthopedic 
surgical repair procedures as set forth in Claim 19, wherein said anchor includes: 

a generally cone-shaped leading portion for piercing the bone; 
a trailing body portion extending from said generally cone-shaped leading 

portion; and 

an eyelet in said trailing body portion and adapted to retain said midportion 
of said suture strand. 

21. The apparatus for attaching soft tissues to bone during orthopedic 
30 surgical repair procedures as set forth in Claim 19, wherein said anchor includes a retaining 

collar member and a generally cone-shaped leading portion for piercing the bone, said 
retaining collar being separable from said generally cone-shaped leading portion. 
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22. The apparatus for attaching soft tissues to bone during orthopedic 
surgical repair procedures as set forth in Claim 21, wherein said generally cone-shaped 
leading portion is operable to rotate with respect to said collar member. 

5 23. The apparatus for attaching soft tissues to bone during orthopedic 

surgical repair procedures as set forth in Claim 22, wherein said collar member includes a 
plurality of tips which are operable to engage the bone. 

24. The apparatus for attaching soft tissues to bone during orthopedic 
10 surgical repair procedures as set forth in Claim 23, wherein said tips are formed by a C- 

shaped surface on said collar member. 

25. The apparatus for attaching soft tissues to bone during orthopedic 
surgical repair procedures as set forth in Claim 20, wherein said eyelet is circular in shape. 

15 

26. An apparatus for securing soft tissues to a bone using a suture strand, 
said suture strand having a first end, a second end and a midportion disposed bertveen the 
first and second ends, said apparatus comprising: 

means for carrying the suture strand at a position along the midportion of the 

20 suture strand; 

means for piercing and securely engaging the bone, said means for piercing 
and securely engaging the bone being in mechanical communication with said means for 
carrying the suture strand; and 

means for retaining said means for piercing and securely engaging the bone, 
25 said means for carrying the suture strand is operable to rotate with respect to said means for 
retaining said means for piercing and securely engaging the bone. 

27. The apparatus for securing soft tissues to a bone as set forth in Claim 
30 26, wherein said means for piercing and securely engaging the bone includes a generally 

cone-shaped head portion, and wherein said means for carrying the suture strand includes a 
stem which extends from said generally cone-shaped head portion. 
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28. The apparatus for securing soft tissues to a bone as set forth in Claim 

27, wherein said means for retaining said means for piercing and securely engaging the bone 
includes a collar member engageable with said generally cone-shaped head portion. 

5 29. The apparatus for securing soft tissues to a bone as set forth in Claim 

28, wherein said collar member includes a plurality of flanges being operable to engage the 
bone in a manner to resist removal thereof. 

30. The apparatus for securing soft tissues to a bone as set forth in Claim 
10 29, wherein said generally cone-shaped head portion is integrally constructed with said stem, 

and wherein said collar member is constructed separately from said generally cone-shaped 
head portion and said stem. 

31 . The apparatus for securing soft tissues to a bone as set forth in Claim 
15 30, wherein said means for carrying the suture strand further includes an eyelet formed in 

said stem. 
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